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Supply and demand 
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Supply 
Before	 Now	
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Demand 
Before	 Now	
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Supply and demand 
Mul/modality	 Last	mile	
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Supply and demand 
Demand	 Supply	
User-centric	 Flexible	
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Load	freight…	
	
…	and	take-oﬀ!	
…	or	passengers	at	
the	train	sta5on…	
	
Challenges: technology 
►► Clip-Air	
§  Innova/ve	 aircraB	 with	 detachable	 load	 units	 to	 adjust		
capacity	to	demand	
§  Capsules:	 clipped	 on	 the	 ﬂying	 wing,	 or	 carried	 on	 trains	 or	
trucks	
→  Partners@EPFL:	 TRANSP-OR	 lab,	 ICOM	 Lab,	 mechanical	
engineering	labs	and	LIV	Lab	
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Challenges: technology 
Catenary	inspec5on	
Switch	inspec5on	
Construc5on	sites	
►► Drones	
§  Advanced	 “Detec5on	 &	 Tracking”	 and	 collision-avoidance	
algorithms	for	unmanned	aircraBs.	
§  New	methodologies	to	inspect	infrastructure	
→ Partners:	CVLAB	Lab,	DISAL	Lab,	REACT	Lab	
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Enable	freight		
opera5ons	using	…	 	 		
...	ﬂexible	modular		
logis5cs	units	
Challenges: integration 
§  Iso-modular	 logis/cs	units	of	size	adequate	for	real	modal	and	co-
modal	ﬂows	of	fast-moving	consumer	goods.	
§  Design	 robust	 collabora/ve	 scheduling	 and	 rou/ng	 schemes	 for	
interconnected	logis/cs.	
→ 	 Partners:	 PTV,	 Procter&Gamble,	 ARMINES,	 CIRRELT,	 TU	 Berlin,	
Italian	Posta	and	EPFL	(TRANSP-OR	Lab)	
►► Physical	Internet	:	
modular	logis5cs	
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Challenges: optimization 
§  “Big	data”	
§  Choice	modeling	
§  Customized	services	
►► Learn	preferences	and	tastes…	
…	for	user-centric	op5miza5on	
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Défis : optimisation 
§  Objec5ves:	
§  Develop	 a	 decision-aid	 tool	 for	 the	 dimensioning	 and	 the	 design	 of	 a	 bus	 system	
operated	with	a	ﬂeet	of	“catenary-free”	electric	buses.		
§  Op/mize	the	opera5onal	costs	and	the	electricity	consump5on	of	the	system.	
§  Conduct	 a	 pilot	 study	 on	 the	 bus	 line	 5	 between	 Geneva	 Airport	 and	 Geneva’s	
Hospital.	
Ø  PI	&	Lab	Prof.	M.	Bierlaire,	TRANSP-OR	
Collabora5on	HE-ARC	
Partners:	
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Challenges: optimization 
§  Timetabling	design	
§  Minimize	the	costs	
§  Maximize	user	sa5sfac5on	
§  Trade-oﬀ	between	the	two	
►► Calculate	the	best	5metable…	
...account	for	supply	and	demand	
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How	to	use	the	
revenues?	
Who	pays?	
Reconcile	
coopera5on	and	
compe55on	
Challenges: business model 
Who	receives	the	
money?	
►► Generate, deliver and capture 
value	
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Challenges: business model 
Singapore	
§  Mobility	pricing	
§  Tool	for	demand	management	
§  Heterogeneity	of	needs	
§  Diﬀerent	willingness	to	pay	
London	 Stockholm	
►► Mobility	Pricing	
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Transportation Center @ EPFL 
TRACE 
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TRACE Our three main divisions 
Vehicles	&	
infrastructures	
Concep5on	of	
transporta5on	
systems	
Mobility	behavior		
&	transporta5on		
needs	
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TRACE Mobility behavior & transport needs 
A demand-
orientated axis 
To understand mobility 
needs and individuals’ 
mobility behaviors. 
 
	
ü  Demand modeling & prediction 
ü  Pedestrian flow modeling 
ü  Mobilit y  behaviors 
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TRACE 
To optimize transport 
systems and to coordinate 
policies for transportation, 
land use, housing, etc 
Conception of transportation systems 
A system-
orientated axis ü  Modeling of  transpor t  systems 
ü  Intelligent Transpor t  Systems 
ü  Operation Research for optimization 
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TRACE 
To improve  
safety, efficiency, 
sustainability of vehicles 
and infrastructures.  
	
Vehicles & infrastructures 
A technological-
orientated axis ü  Sensing & Intelligent vehicles 
ü  Smar t Grids concept solutions 
ü  Energy efficiency /  Energy recover y systems 
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CONCLUSION 
 
 
User-centric 
 
New technologies – “big data” 
 
 
Flexible 
 
Standardization – optimization 
 
 
Research is more and more important 
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